Long term electrocardiographic recording has disclosed that 20 to 75% of patients with suspected Adams-Stokes syndrome have serious arrhythmias known to or presumed to correlate with cerebral symptoms. The varying rates of positive findings might be explained by differences in patient selection. Variations in duration of long term electrocardiographic recording and criteria for serious arrhythmias should also be considered. Lopes et al.23 observed a moderate increase in ectopic beats while Jonas et al. 13 observed an increase in pertinent arrhythmias from 14 to 23% as long term electrocardiographic recording was extended from 12 to 24 hours. Kennedy et al.,24 however, found that most instances of ventricular arrhythmias were correctly graded within 24 hours. Less is known about the increased detection of bradycardias as long term electrocardiographic recording is prolonged, but Tzivoni and Stern25 reported that most cases with bradycardias severe enough to require pacemaker treatment were detected within 24 hours. Prolongation of long term electrocardiographic recording until symptoms appear may establish a temporal relation between arrhythmias and symptoms or it may rule out the AdamsStokes syndrome by recording a normal cardiac rhythm during symptoms.
Accepted for publication 23 December 1981 The main purpose of the present study is to compare the cardiac rhythm during symptoms with the arrhythmias detected during a 24 hour long term electrocardiographic recording using strict criteria for significant arrhythmias excluded. An examination was performed before the study in order to detect possible non-cardiac causes of symptoms. All patients participated for at least 48 hours but 38 patients terminated recording before symptoms because of subjective discomfort.
A previous myocardial infarction was suffered by eight patients while seven others were treated with digitalis and/or diuretics because of heart failure. Seventy-three patients were in sinus rhythm and had no pertinent arrhythmias detectable in their routine 12 lead electrocardiograms. One patient had atrial fibrillation with appropriate ventricular rates, while six had sinus rhythm plus ectopics or episodes of tachycardias, and one had a bradycardia of 50 beats per minute (bpm) or less (sinus bradycardia). The criteria of significant arrhythmias were based on the findings made when 103 elderly subjects (mean age 71 + 11 years) selected at random from the general population were examined by 24 hour long term electrocardiographic recording using the same equipment and screening limits. 26 The following arrhythmias were termed significant: frequent ventricular extrasystoles whenever one was followed by a second ventricular extrasystole within no more than five beats and this second extrasystole was followed by a third extrasystole within no more than five complexes, potentially dangerous extrasystoles27 being observed separately; atrial tachycardias at a rate of ¢ 120/min Abdon, Jrohansson, Lessem and duration >8 s. The sick sinus syndrome was diagnosed according to one or more of the following criteria: (1) Sinus bradyarrhythmias s50 bpm and with a variation in consecutive PP intervals of -20%; (2) regular sinus bradycardia -45 bpm when awake; (3) sinoatrial block; and (4) sinus arrests of -1-5 s. The lowest rates were calculated from a sequence of three or more beats of the basic rhythm. Patients with the sick sinus syndrome and additional episodes of atrial tachyarrhythmias were considered to have the bradycardia-tachycardia syndrome.
Second and third degree atrioventricular block was always significant. In atrial fibrillation third degree block was designated if the ventricular rate, as calculated from three or more consecutive beats, was -40 bpm or 41 to 50 bpm with a QRS morphology different from that of conducted beats.
Results
The 81 participating patients were divided into two groups. One group consisted of 43 patients who tolerated long term electrocardiographic recording until symptoms appeared and one group of 38 patients terminating long term electrocardiographic recording at varying times a48 hours but before symptoms. Examination continued for two to 21 days (mean four).
PATIENTS WITH SYMPTOMS DURING LONG TERM ELECTROCARDIOGRAPHIC RECORDING
Among the 43 patients with symptoms 28 had syncope or dizzy spells. In 15 patients the symptoms during recording were cardiac but often connected with a sensation of pending collapse or associated with the onset of typical cerebral symptoms.
The arrhythmia diagnoses during the 24 hour periods and the number of patients with symptoms are shown in Table 1 24 
HOURS VERSUS RECORDINGS DURING SYMPTOMS
Among the 43 patients with electrocardiographic recordings until symptoms appeared, the asymptomatic periods included no significant arrhythmia in 22. By recording the cardiac rhythm during symptoms a non-cardiac cause of symptoms could be confirmed in 20. Thus, with the presently used classification of significant arrhythmias a negative routine 24 hour long term electrocardiographic recording gave a 91% prediction that the rhythm during symptoms would be normal. When the 24 hour recording suggested that arrhythmia was the cause of symptoms this was confirmed in 15 of 21 patients (71%) by recodring the same arrhythmia during symptons. Four of six patients, however, with significant arrhythmias not coinciding with symptoms improved on antiarrhythmic therapy. This improvement may have been spontaneous and the cause was not investigated further. Hence a routine 24 hour recording with significant arrhythmia was either confirmed or, using the terminology of Ward et al.,22 clinically useful in 900/o of the cases.
The managment of patients with significant arrhythmias is frequently based on the presumption that the arrhythmias documented are the antecedents of more serious arrhythmias. Among our 15 patients with simultaneous arrhythmia and symptoms this was only observed in two. The remaining 13 patients showed a varying response to the same arrhythmia.
Three previous reports '6 1922 have demonstrated temporal relations between arrhythmias and cerebral symptoms in less than 100/o of patients, while other reports showed from 13 to 76%, but a considerable number of patients have no significant arrhythmia at any time of the recording including during symptoms. There is little doubt that the former deserves treatment for arrhythmias and that a non-cardiac cause should be sought among the latter. More difficult is how to treat patients with significant arrhythmias unrelated to time of symptoms. It is worth while noting that four of six such patients in this series may later have responded to treatment. Conversely in another series 35 out of 44 (80%) patients without treatment for significant arrhythmias had persisting cerebral symptoms.28
There are several possible explanations for the lack of correlation between arrhythmias and symptoms in patients who may really have the Adams-Stokes syndrome. As pointed out before'3 temporary impairment of memory is part of the disorder. There may be failure to report symptoms,'8 the incorrect timing of events, or difficulties in obtaining adequate diaries.5 13 20 22 A major reason for lack of correlation between arrhythmias and symptoms may be a broader definition of significant arrhythmias. The report of Clark et al. 19 with a low incidence of patients with temporal relation between symptoms and arrhythmia may be illustrative of this, since the same group also provided a detailed report of the application of their criteria for significant arrhythmias in an elderly asymptomatic population of 13 subjects. 29 No less than 10 of these 13 subjects had "significant" arrhythmias. With the criteria currently used only nine of 77 asymptomatic elderly subjects26 had significant arrhythmias. Correspondingly, a high rate of positive correlation with later symptoms was obtained in this series.
PATIENTS WITHOUT SYMPTOMS DURING RECORDING
Eighteen of the 19 patients with an initial 24 hour recording remained free from significant arrhythmias as long term electrocardiographic recording was extended from 24 
Conclusions
We conclude that the routine 24 hour long term electrocardiographic recording will be sufficient to detect most patients with Adams-Stokes syndrome. When strictly defined criteria for significant arrhythmias are applied, the need for recording until symptoms occur will be reduced. Prolonged monitoring should be used principally in patients with problems of differential diagnosis or when there is strong evidence of the Adams-Stokes syndrome despite an initial negative recording. Provided that long term electrocardiographic recordings are interpreted with an open mind, the routine application of a 24 hour period should be acceptable, with the understanding that prolonged monitoring may be needed exceptionally. 
